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the induction motor (Tesla) was still experimental, although
the development cost to that stage was one element in the
financial embarrassment which nearly swamped the West-
inghouse Electric Company that year. A year or two more
passed before it had become a commercial machine.

There were two underlying reasons why seven years
should pass from Tesla's invention until it was brought to
usefulness, and why a great deal of money should be spent
in developing it.

The Tesla motor was polyphase. That is, it required two
or more currents whose periods of alternation were not
simultaneous; in the language of the art they must be out
of phase with each other. The alternating-current system
as then developed was single phase. One current was gen-
erated and transmitted over one pair of main conductors.

The second reason was a matter of frequency; that is,
the rate at which the direction of the current is reversed.
In the alternating system, as then developed, the standard
frequency was 16,000 alternations per minute or 133 cycles
per second. But it was discovered as experiment and re-
search went on that a frequency so high as 133 cycles was
not suitable for any kind of alternating current motor.

Westinghouse and his engineers stood face to face with
three fundamental facts of which the magnitude and the
meaning were not at once obvious. The motor itself must
be designed from the ground up; a system of polyphase
generation and transmission must be created; some fre-
quency lower than 133 cycles per second must be agreed
upon by engineers, manufacturers, and users. Phase and
frequency will be considered when we take up the Chicago
World's Fair and Niagara Falls episodes; now we shall
speak of the development of the induction motor.

The story of the induction motor is, one of the great and